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NEW/UNIQUE REQUIREMENTS IMPLIED IN EVOLUTION STATION SCENARIOS 
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cleanup of worksites, or space station or STV external hardware contaminated as a result of a spill. 

This contingency should be investigated further to address if natural sublimation of spill fluids is adequate 
to support transportation node operations or if methods of enhanced sublimation are required to cleanup 
worksite spills. 


HANDLING OF EVA CREW OPERATIONS DATA 
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Evaluation of EVA System Requirements for Transportation Node 
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EVA system built to Phase C/D requirements best approach for 
meeting demand with LEO operational constraints 

• New SSF EMU - no prebreathe, low IV overhead, low volume 

regenerate 

• Two airlocks with automated service and performance checkout 
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ESTIMATE OF ANNUAL EVA DEMAND 
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FIGURE 6: AMOUNT OF REQUIRED EVA 
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SOUTH ATLANTIC ANOMALY 
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- 3 EVA’s, 6 hrs/wk for 1.5 years (1404 hrs/lifetime) 

- 3 EVA's, 6 hrs/wk for 1 year continuous orbit (936 hrs/lifetime) 



3) Space Station Freedom (no polar or GEO platform) location factors which match source calculations: 
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ENVIRONMENT 

Ability of SSF EMU to meet anticipated radiation and thermal 
environments was assessed 
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SAA = SOUTH ATLANTIC ANOMALY 



WEEK SHIFT 1 (12 HOURS) SHIFT 2 (12 HOURS) 



FIGURE 8 : SOUTH ATLANTIC ANOMALY V.S. SS EVA SCHEDULING 














FIGURE 1 1 : SAFE OPERATION IN SHADOW ZONE 



EMU THERMAL PERFORMANCE 
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The summed heat leaks for each environment location was compared to the baseline EMU design estimate 
of 941 BTU/hr. Heat leaks greater than 941 BTU/hr indicated that the baseline EMU would support a full 
duration EVA at that location. Heat leaks significantly less (< 850 BTU/hr) indicate that the ability to support 
a full duration EVA at that location would be compromised unless supplemental cooling was provided. 
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ENVIRONMENT (continued) 

EMU thermal performance assessed against environments 
analogous to evolution SSF EVA sites 
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EVA BIOLOGICAL QUARANTINE ISSUES 
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Both manned and unmanned Mars missions and other planetary probes may require concern with biological 
cleanliness and sterilization of hardware. Sublimator water vapor and other vented gases must be demonstrated to be 
sterile. Venting EMU designs using sublimators or hollow fiber membranes pose the problem of releasing unacceptable 
biological loads. All unmanned planetary probes assembled at the Space Station will have to conform to the current 
Planetary Protection Policy. 



- Mars Rover/Sample Return (MR/SR) Quarantine 
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At last look, the decontamination station was bolted to the outside of the airlock, thereby 
making it relocatable but not necessarily portable. It could accommodate two crewmembers at 
once, operating simultaneously. The unit includes IR lamps that heat an area which increase 
sublimation rates of the contaminants, two portable contamination detectors, and PFRs for two 
crewmembers. Testing showed that exposure to one solar constant increased evaporation 5-10 
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CONTAMINATION DETECTION AND REMOVAL 

Compatability of EMU materials with known SSF hazardous 
contaminants was assessed 
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and other external equipment may be necessary if operations 
time is critical 


EVA OPERATIONS DATA REQUIREMENTS 
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power and data interfaces would satisfy rapid data access and update needs. Power/data interfaces may not 
be available or practical at all worksite locations. Downloading task specific information into a memory chip 
in each EMU prior to EVA eliminates the dependence on space-to-space or exterior data links but also 
eliminates real-time updates. It is estimated that the equivalent of 50 cuff checklist pages consisting of 
60% text and 40% graphics can be stored on one 286 Kbyte chip with a power penalty of 0.4 watts. 
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User Support payloads approved 


RESULTS (CONTINUED) 

■ U.S.A. EVA experience indicates that flexibility to easily update EVA 
operations data is highly desirable 

• 60% of recent EVA experience (Skylab, Shuttle) were to fix 
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Equivalent of 50 pgs. of cuff checklist (60% text, 40% 
graphics) can be stored on one 286 K byte chip 
Power penalty of .4 watt for data storage 
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